Very little information is available on the effects of ultraviolet light on eukaryo tic algae with regard to survival patterns . With the exception of the studies of Davies (1969) and Kemp and Wentworth (1971) using Chlamydomonas sp . and Eudorina elegans respectively, the response of eukaryotic algae and particularly of green filamentous forms to UV light induced damage has not received much attention. In the present investigation, one filamentous alga (Spirogyra azygo spora) and three desmid taxa, (Closterium lanceolatum f . minor f. nov., Cosmarium cyclicum and Euastrum cornubiensa f. major f. nov.) all belonging to the Order Conju gales, were treated with UV light for varying periods, and the extent of survival was assessed after different periods of dark incubation , to determine levels of their sensitivity to UV light. reversed from 8th day, the percentage survival steadily improving up to 25% on 10th day. In the material exposed for 5mt, the survival rate decreased to 22% even on 3rd day, reaching almost 0.2% level on 4th day. From then onwards, there was a slight but gradual improvement in percentage survival, which reached only up to 15% on 10th day. In the material exposed to 10mt of UV light, the percentage survival came down to 42% on the first day itself following UV treatment.
On the second day, the entire material was completely colourless, and not even a single surviving cell could be detected afterwards.
From the above observations it becomes clear that 10mt exposure proved completely lethal, whereas 5mt exposure seems to be sublethal. While 100% recovery by the 10th day was seen with 1mt initial exposure, the 3 and 5mt exposures proved effective in keeping the survival levels comparatively low. Survial curve The survial curve gradually declines with the increasing doses ( Fig. 1 ).
Effects of dark incubation:
The role of dark incubation on the effects of UV light was studied by evaluating the percentage of healthy cells on ten successive days, following initial exposures for 1, 3, 5 and 10mt; and subjecting them to dark incubation of 0, 6, 12, 18 and 24h with each time of exposure. The results are presented in Figs. 2-6. a) 0h dark incubation: Exposure to white light immediately after UV treat ment. With 1mt exposure there was a gradual, but slight decline in the per centage of healtly cells to a certain extent; whereafter the percentage survival increased gradually, indicating recovery. The same was the trend with 3, 5 and 10mt exposures also; but the relative percentage of healthy cells decreased with the increase in dose, both during declining as well as recovery phases (Fig. 2) . b) 6, 12 and 18h dark incubation: The same trends are reflected here also as in 0h dark incubation, but the percentage survival decreases with increasing doses as well as periods of dark incubation (Figs. 3-5 ).
c) 24h dark incubation: The general trends of the curves are very much similar to those of 0h incubation; but in contrast, the curves fall exponentially, Although there was a gradual increase in percentages of healthy cells subsequent to decline (excepting in 10mt exposure), the extent of recovery was much lower in comparison to 0h incubation (Fig. 6) .
From the above series of experiments it is quite evident that irrespective of dark incubation period, the dose rate (as expressed by the time of exposure to UV light) plays an important role in bringing about adverse effects on the alga. As the exposure time increases under each dark incubation period, the percentage of healthy cells decreases (i.e. in other words the percentage of unhealthy cells increa ses). In every set of experiments a certain extent of recovery is discernible after touching the lowest levels, except with 10mt exposure coupled with 24 dark incuba tion (level of maximum UV induced damage). Even a comparison of percentage of healthy cells on 10th day clearly shows that the extent of recovery is dose de pendent, not withstanding the duration of dark incubation.
However, a critical examination of the day to day data reveals slight fluctuations (i.e. rise and fall), both during declining as well as recovery phases. The probable reasons for these fluctuations are discussed later.
Photoreactivation
The damage caused by UV light is reversed by the phenomenon of photoreac tivation, which acts as a mediator to bring up the percentage survival to 100%. Exposure to white light immediately after irradiation can bring about 100% survival at all doses; while exposure to white light following 6 and 12h dark incuba tion can reverse the effects of UV light at 1 and 3mt, and 1mt exposures respecti vely to 100%, but not at higher doses. A period of more than 12h of dark incuba tion is required for non-functioning of photoreactivation phenomenon, even at 1mt exposure, as is evident from 18 and 24h curves; thereby showing that effects induced by UV light stabilize more and more gradually with gradual increase in dose and dark incubation period (Figs. 7-8) .
The same data, on the basis of which curves in Fig. 8 are drawn in a different way (i.e. if percentage survival is plotted against different periods of dark incu bation at each of the exposure time: dose rate), the curves reveal that even at higher dose (i.e. at 10mt maximum dose level used in the present study) photo reversal process operates to a maximum extent (100%) with 0h dark incubation, irrespective of the dose. However, different periods of dark incubation have dif ferential effects on the extent of photoreactivation phenomenon, which seems to be dose dependent.
2) Desmids
Three taxa namely, Closterium lanceolatum f. minor f. nov., Cosmarium cyclium and Euastrum cornubiense f. major f. nov. were selected for this purpose. After initial exposure to 15, 20 and 30mt of UV light, the materials were kept in dark for 24h to eliminate completely the effects of photoreactivation.
Per centage survival was determined by taking the same parameters as in Spirogyra. Figs. 9-11. Effects of UV light on desmids (Survival curves of three desmid taxa following UV exposure of three different doses in each case after 24h dark incubation). 9, Closterium lanceolatum. 15mt.
10, Cosmarium cyclicum. 20mt. 11, Euastrum cornubiense. 30mt.
A. Closterium lanceolatum f. minor f. nov. Materials exposed for 15 and 20mt showed a gradual decline till 8th and 4th days respectively, and afterwards no recovry could be observed. However, the percentage of healthy cells was higher in material initially exposed to 15mt, as compared to the cells of 20mt exposure. With 30mt exposure the percentage of unaffected cells reached to 0% level by 4th day itself, and thereupon no recovery was observed (Fig. 9) .
B. Comarium cyclicum
Materials exposed to 15 and 20mt registered a gradual decline in percentage of healthy cells till 16th day to 3% and 1% respectively. Subsequently, there was a gradual rise in the percentage of healthy cells showing recovery. The percentage of unaffected cells reached to 0% by 8th day in the material initially exposed to 30mt, and thereafter no recovery could be noticed (Fig. 10) .
C. Euastrum cornubiense f. major f. nov.
With 15 and 20mt exposures the effects were more or less similar as were observed with C. cyclicum. The 30mt curve reached to 0.1% level by the 12th day, and afterwards there was only a slight recovery in the treated material to 1.0% by 24th day (Fig. 11) .
It is clear from the above account that UV sensitivity of the different genera varies from genus to genus. To the present taxon of S. azygospora Singh, 10mt of UV light proved lethal. The desmid taxa studied here (i.e. Cl. lanceolatum f. minor f. nov., C. cyclicum and E. cornubiense f. major f. nov.) are com paratively more resistant than Spirogyra. Even among the three desmid genera, 50mt UV sensitivity differs from genus to genus. 15 and 30mt exposures proved to be lethal doses to Closterium and Comarium spp. respectively, while there was a slight recovery in Euastrum sp. even at 30mt level also.
From the present data, it may be concluded that the filamentous form studied here seems to be more sensitive than unicellular forms to UV radiation, even though both forms belong to the same Order Conjugales.
Discussion
Godward (1962) reviewed the work on the effects of invisible radiations on algae. The present study seems to be, as far as the authors are aware, the first attempt to study the effects of UV radiation with respect to survival pattern in filamentous green algae. Since no earlier studies are available on the effects of UV on percentage survival of filamentous forms, comparisons have been made with the effects on other algae subjected to UV light by various workers.
The effects of UV light on some green algae have been studied by several wo rkers on different aspects, but the studies specially pertaining to survival patterns of filamentous green algae are very scanty. Redford and Myers (1951) in Chlo rella pyrenoidosa, Nybom (1953) in Chlamydomonas sp., Rayns (1961) in Eudorina elegans, Dodge (1964) in Procentrum micans and Kemp and Wentworth (1971) in E. elegans showed that the percentage survival is dose dependent. The sensiti vity of different organisms to UV light differs from genus to genus and even at specific level within a genus. Gessner and Diehl (1951) reported that C. vulgaris was found to be more resistant than Ankistrodesmus sp. and Scenedesmus quad ricauda. Chlorella pyrenoidosa was more resistant than E. elegans (cf. Godward 1962). Singh (1974) concluded that Nitella opaca and N. lagelliformis are more sensitive than Chara fibrosa and Oedogonium acmandrium and the latter was most resistant in comparison to all charophyte species studied by him. Kemp and Wentworth (1971) 
